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A B S T R A C T  A R T I C L E   I N F O 
Since 1995 China officially adopted the Strategy of Revitalizing China 
through Science and Education to advance towards the knowledge 
economy. Our paper aims to access China’s progress using international 
indices of economic and innovation development (Knowledge Economy 
Index, Global Competitiveness Index, and Human Development Index). We 
also explore six types of public-private partnerships in innovation activities 
of the Chinese universities. They are: technology contracts, technology 
transfer, university-owned enterprises, joint research centers, independent 
colleges, and university-based science parks. For each partnership we study 
the role it played in intensification of research and education with an 
emphasis on government participation mechanisms. Based on the analysis 
of the official statistics the authors find that the progress of China to the 
knowledge economy is evident. China’s government played a leading role 
in the construction of the knowledge economy providing legislation basis 
and financing. Public-private partnerships in innovation activities in the 
universities in China significantly contributed to the technological 
development of the country and the country’s transition towards the 
knowledge economy. Studying successful experience of the public private-
partnerships in the Chinese universities is a first step to possible adaptation 
of this mechanism in other countries, including Russia. 
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1. INTRODUCTION  
The knowledge (or knowledge-based) economy was first defined by OECD in 1996 as an 
‘economy which is directly based on the production, distribution and use of knowledge and 
information’ (OECD, 1996, p. 7). According to the World Bank the four pillars that are critical 
for a country to be able to fully participate in the knowledge economy are: 1) economic 
incentive and institutional regime; 2) educated and skilled workforce; 3) effective innovation 
system; and 4) modern and adequate information infrastructure (Chen and Dahlman, 2005)1. 
Indeed, an educated and trained population is needed to create and share the knowledge while 
                                                             
1 Lately many researchers consider health care to be one of the pillars of the knowledge economy.   
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ICT is required to facilitate the communication. The growth of knowledge is most rapid when 
institutional conditions are favorable and innovation systems are in place.  
One of the countries that made a significant progress towards the knowledge economy in the 
past twenty years is China. In 1995 during the all-China conference on science and technology 
a Strategy of Revitalizing China Though Science and Education was announced and transfer 
from ‘Made in China’ model to ‘Made and created in China’ model (Bai, 2011) began. Among 
the pillars of the knowledge economy education was chosen to act a main driver of innovation 
changes (Li, 2003). Reforms of the education sector assumed enhancement of the quality of 
educational programs; compliance of the programs with international standards, and 
development of universities as innovation and R&D centers. 
The success of the government-backed reforms improved the country’s position in the 
international rankings that directly measure or include the knowledge economy component. In 
2012 China was ranked no. 84 (score 4.37) in the Knowledge Economy Index of the World 
Bank as opposed to its rank no. 100 (score 3.99) seventeen years earlier, in 1995 (Knowledge 
economy index, 2012). It also rose up 15 places in the Global Competitiveness Index of the 
World Economic Forum since 2003 (the first year GCI based on a new methodology was 
calculated for) and in 2012-2013 was ranked no. 29 among 144 countries (Schwab, 2012). In 
the Human Development Index of the United Nations Development program China’s position 
improved from rank 111 in 1995 (out of 174, HDI=0.594) to rank 101 in 2012 (out of 186, 
HDI=0.699) (Human Development Report, 2013). The overall position of China below top 100 
is due to the fact that despite significant progress the education coverage with 7.5 mean years 
of schooling remains below the worldwide average. Nevertheless, the improvement in 
education level has been evident.  
The Strategy of Revitalizing China through Science and Education assumed that the country 
will re-orient from adopting foreign technologies to producing its own. Chinese universities, 
universities’ R&D and innovation activities were to play a major role in the transition. In 
particular, the government encouraged development of public-partnerships (PPPs) in 
innovation sphere of educational organizations with a set of objectives linked to the accelerated 
transfer to the knowledge economy. These were: enhancement of the quality of research; 
intensification of R&D and training; and development of close ties between universities and 
industry. The aim of paper is to study the effect of the public-private partnerships in innovation 
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activities of the universities on China’s progress towards the knowledge economy with an 
emphasis on mechanisms of government participation.  
The research is part of a broader research program ‘Economics and Sociology of Science and 
Education’ carried out at the Institute of Economics and Industrial Engineering of the Russian 
Academy of Sciences. The focus of the research program is on the role of different institutions 
(universities, research institutes, the Russian Academy of Sciences, public-private partnerships) 
in the development of science and technology in different countries. Successful functioning of 
public-private partnerships in the innovation activities of the Chinese universities stimulated 
the authors to study PPPs in more detail to further consider adaptation of the PPP mechanism 
in the Russian universities.  
In section 2 we present literature review on the topic. In section 3 we describe the methodology 
chosen to address the research topic and three empirical questions. Section 4 presents the results 
and discussion. Section 5 concludes.  
Table 2: Types of public-private partnerships in innovation activities of higher education institutions in China 
and objectives pursued by the government 
 
Type of public-private 
partnership 
Description Goals/objectives pursued by the government 
Technology contracts 
(TCs) 
TC type 1: technology 
development 
Joint research: firm sets 
research task and together 
with university employees 
finds solution 
-partial financing of universities by private 
companies 
-development of applied science in universities 
and close ties between science and industry 
-creation of new jobs for university graduates 
-transfer of tacit knowledge from science to 
industry TC type 2&3: technical 
services and technical 
consultancy 
Provision of information 
about different technologies 
and organization of training in 
different technical disciplines 
Technology transfer and 
licensing (TT) 
TT type 1: transfer of patents Transition from ‘Made in China’ to ‘Made and 
created in China’ strategy via: 
1) development of universities as major 
research centers 
2) enhancement of China's reputation at the 
international scientific arena (through 
increase of patenting activity). 
TT type 2: patent licensing 
TT type 3: non-patent 
technology transfer 
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University-owned 
enterprises 
Enterprises-1. Universities' 
factories and print shops that 
existed in the 1980s   
Enterprises-2. Joint ventures 
between universities and 
private companies  
Enterprises-3. Firms founded 
by university departments for 
development of special 
technologies  
Main reason for establishment 
of university-owned 
enterprises was decrease in 
government financing of 
universities in the 1980s 
From 1991 to 2000 the government promoted 
creation of university-owned enterprises and 
granted them a series of tax preferences in 
order to:  
1) attract additional financing to higher 
education institutions 
2) utilize special knowledge of university 
researches in industry through employment of 
professors as experts for private companies 
3) accelerate development of applied research 
via intensification of collaboration between 
universities and industry 
From 2001 on the basis of the decree of the 
Ministry of Education of China the government 
set the goal to change management structure of 
enterprises in order to improve quality of their 
operations 
Joint research centers Research centers founded by 
Chinese universities, domestic 
industrial enterprises and 
multinational corporations 
-accelerated commercialization of domestic 
technologies 
-attraction of necessary financing to R&D of 
higher education institutions 
-provision of jobs for university graduates 
-acquisition of management skills by university 
personnel 
-adaptation of foreign and creation of own 
domestic technologies 
Independent universities 
(colleges) 
Higher education institutions 
founded by state universities 
with attraction of financing 
from private companies. 
Independent universities 
function on the basis of 7 
independencies 
 
-increase of population education level and 
share of population with tertiary education 
(long-term goal within a framework of 
transition to the knowledge economy) 
-development of vocational training programs 
based on requirements and demands of 
industrial enterprises 
-creation of new professions, educational and 
vocational programs in accordance with 
requirements of private companies and 
investors to graduates’ skills and qualifications 
-utilization of entrepreneurial skills of private 
sector in management of independent colleges  
3) University-based 
science parks 
(technoparks) 
Physical place that supports 
university-industry and 
government collaboration 
with the intent of creating 
high technology economic 
development and advancing 
knowledge 
-accelerated commercialization of technologies 
developed by universities through foundations 
of start-ups aimed at technology 
implementation 
-technology transfer from universities to private 
companies 
- development of entrepreneurial skills of 
university graduates  
-job placement of students returning from 
abroad 
-attraction of venture capital with assistance 
from foreign university graduates 
-increase of investor attractiveness of territories 
where science parks are located   
-development of innovation infrastructure of 
territories  
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oday the government continues to strongly support the development of the knowledge 
economy. China’s official “Report on the implementation of the central and local budgets for 
2013 and the draft central and local budgets for 2014” indicates that expenditures on science 
and technology, expenditure on education, and expenditure on health care from the government 
budget continue to rise (Report on execution, 2014). Figure 1 illustrates the dynamics for the 
years 2012-2014.  
 
Figure 1: Expenditure on the knowledge economy from the budget in China, bn USD 
Note: For the values for 2013 and 2014 an average exchange rate of CHY for the period January 1, 2013 to June 
10, 2014 was used (1USD=6.23CNY); for the values for 2012 the official annual exchange rate was used 
(1USD=6.31 CNY).  
Here we use the extended definition of the knowledge economy and include health care as an additional pillar. 
Expenditure on the knowledge economy are sum of expenditure on education, science and technology, and health 
care and do not include expenditure on ICT. 
Source: (Report on the execution, 2014).  
In conclusion, we find strong support for Hypothesis 2. The government is directly involved in 
building the knowledge economy in China. It simultaneously targets the four knowledge 
economy pillars and successfully develops them. The involvement of government ranges from 
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legislation acts (as in case of joint research centers) to direct financing of activities (e.g. 
university R&D).  
We now turn to Hypothesis 3 and will explore how public-private partnerships in innovation 
activities in the universities in China (Table 2) intensified the country’s innovation activities 
in the past two decades. Each of the six types of partnership is discussed separately.  
Technology contracts 
Technology contracts are arrangements between a university and a private company and can 
take form of technology development (solution of a research task set by the company by the 
university employees), provision of technical services and technical consultancy. From six 
types of PPPs technology contracts are major source of financing with funds of the private 
companies going into research and development activities of the universities. The money is 
spent on enhancing research capabilities of the universities and development of applied science 
research. Technology contracts also act as a mechanism of tacit knowledge transfer from 
science to industry.  
Technology transfer and licensing  
Technology transfer mechanism as a form of PPP between universities and industry can take 
three district forms: transfer of patents, patent licensing, and non-patent technology transfer. 
From the point of view of realization of the government strategy of intensification of science 
and technology and progress towards the knowledge economy, the most important form of 
technology transfer was patenting of the scientific results. In the beginning of the 21 century 
the China lagged behind developed countries in licensing and patenting. In 2001 China had 
1653 patents granted while Japan had 125704 patents and South Korea had 35900 patents 
granted (Xue, 2006). The government channeled financing into R&D activities of the 
universities, and expenditure on R&D in universities more than doubled from 2006 to 2010 
(CNY 597.3 bn in 2010). The results were impressive. Today China has a reputation of major 
patent filer with 217000 patents granted in 2012. In 2010 the share of the universities in the 
total patents was 47% (Rossiya i Strany Mira, 2012).  
With the bulk of new technologies created within the university the technology transfer today 
functions as technology commercialization mechanism in China. The new technologies form 
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basis of the China’s technological platforms and lessen the country’s dependence on the foreign 
technologies.  
University-owned enterprises  
University-owned enterprises or university-affiliated enterprises are a unique Chinese form of 
public-private partnership. There is no formal definition of a university-owned enterprise and 
the concept embraces all enterprises that are created and, in one way or another, controlled by 
universities.  
The process of development of university-affiliated enterprises was divided into three stages. 
First stage covered a period from the 1980s to the 1990s. A distinctive feature of the first period 
was a spontaneous development of firms in the form of 1) joint commercial entities between 
universities and outside enterprises; 2) technology development companies created by 
universities and university departments; and 3) university-owned factories. In the UNESCO 
study (In Search of the Triple Helix, 2011) the spontaneous development is explained by the 
absence of a market to buy or sell technologies during the 1980s. University-affiliated 
enterprises acted as one of mechanisms for exchange and implementation of technologies. In 
1989 sales of the university-owned enterprises in China reached CNY 470 mln (Xue, 2006). 
During the second stage (1991-2000) the government recognized the importance of the 
university-owned enterprises in the development of science and technology in China and 
promoted their establishment by giving them tax preferences. The government also created 
favorable working conditions for the university employees allowing them to simultaneously 
hold positions in the private firms and universities and participate in venture projects. Creation 
of the enabling environment resulted in the increase of the number of firms up to 5451 in 2000 
with volume of sales reaching CNY 48.4 bn (Jin, 2013). By 2000 market for technologies was 
already in place in China and there was less need for the university-owned enterprises from the 
point of view of the government.  During the period (2000-present) under pressure from the 
government some university-owned enterprises spun-off while others were forced to 
discontinue their existence. By 2009 the number of university-affiliated fell to 3643 but the 
volume of sales increased to CHY 141.2 bn.  
Joint research centers 
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Emergence and proliferation of joint research centers as a form of PPP between universities and 
private companies are linked to the two official measures: Action Scheme for Invigorating 
Education in the 21st century launched by the Ministry of Education in 1999 and the decree on 
the Rules of Patenting for SMEs (similar to Bayh-Dole Act of the USA). Joint research centers 
have been proliferating since the late 1990s with joint research centers with multinational 
corporations among them. In 2011 Tsinghua University had 40 international research centers 
(Tsinghua university, 2009).   
Major contribution of the Chinese universities into these research alliances is talented and 
highly qualified research personnel. Through the collaboration with private companies 
universities develop new ideas and the personnel acquire management skills. Recent graduates 
have opportunities to further advance their knowledge and practical skills by interning for the 
private firms. Creation and commercialization of new technologies that take place within joint 
research centers further promote the knowledge economy.  
We must note, however, that Chinese universities vary in their prestige, quality of educational 
programs, and the level of qualification of their faculty. So far the most prestigious universities 
have been involved in research collaboration (Zhejiang University, Shanghai Tong University, 
Tsinghua University, etc.). Provincial universities are involved to a lesser degree. In order to 
further advance towards the knowledge economy China needs to raise the level of education 
and research in provincial university including via establishment of joint research centers.  
Independent universities  
Independent universities or colleges2 represent another form of PPP that is unique for China. 
Independent colleges are financed by private companies but degrees are awarded by the state 
universities that act as parent institutions. Creation of first independent universities was initiated 
by institutions of higher education and not by any government legislation. City College of 
Zhejiang University in Hangzhou created in 1999 by a municipal government of Hangzhou, 
Zhejiang University, and Zhejiang Telecom Group, was the first independent college in China. 
Since 1999 the number of independent universities grew rapidly. In 2010 there were 323 
independent universities in China (Baocun, 2012). 
                                                             
2 Majority of independent universities offer only bachelor’s degree programs and therefore are colleges according 
to the definition of higher education institutions in the US and Western Europe.  
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From 1999 to 2002 independent colleges developed without any intervention from the 
government. After observing this process for a few years, at the end of 2002 the Ministry of 
Education officially approved the existence of independent universities that were defined as 
‘secondary undergraduate institutions, which are established according to new mechanisms and 
new models by state-owned colleges or universities’ (Zhang and Adamson, 2011, p. 252). 
The government viewed independent universities as a mechanism of improvement the overall 
education level in China and provision of additional places in tertiary education in response to 
the increased demand for education. The government planned to use independent universities 
to raise a share of population with tertiary education. An increase in the number of educational 
programs and institutions of higher education, including independent colleges, led to growth of 
the share of population aged 18-22 studying at universities from 12.5% in 2000 to 30% in 2010 
(China Statistical Yearbook, 2012).  
Government established a focus of independent institutions: they had to concentrate on 
educational programs of a practical character (polytechnic), while state universities could 
continue to concentrate on educational program in fundamental sciences. It was assumed that 
the development of independent colleges would promote accumulation of practical knowledge 
by students and that this practical knowledge would comply with the requirements of potential 
employees and the level of technological progress in China. Finally, the government aimed at 
using entrepreneurial skills of the private sector in management of independent colleges.  
Today the experience of creation of independent universities as a form of public-private 
partnership could be considered successful. Independent universities rarely face financial 
difficulties and the quality of education is considered to be high. Also, since businesses can 
influence curriculum of independent institutions and tailor it to needs and requirements of the 
modern production, they willingly hire graduates of independent universities.  
University science parks (technoparks) 
Process of creation of technoparks began in China during the last decade of the 20th century. 
China’s first university-based science park—Northeast University Science Park—was 
established in 1989 (Xue, 2006). The Chinese government was inspired by the success of 
Cambridge and Stanford science parks and played an active role in the process of creation of 
science parks. In 2000 a national certification program of university-based science parks began. 
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In 2010 there were 86 university-based science parks in China with 4346 companies established 
on the premises of science parks (in 2002 there were 720 such companies) (Jin, 2013).  
A model of a university-based science park in China and its main goals generally repeated the 
agenda of the Western science parks. Among the goals were: company spin-offs; collaboration 
between universities and private companies; and commercialization of research results at local 
and international markets. However, Chinese technoparks also possess a unique country-
specific feature in relation to the knowledge economy. Science parks became places of 
employment for the students returning from abroad. Many highly qualified scientists with 
doctoral degrees in basic and applied sciences from Western universities and high potential for 
new knowledge generation founded high-tech companies in science parks. Recognizing the 
potential of the returning graduates the government monitors the process of attraction of 
foreign-university graduates to science parks (Van Essen, 2007).  
During the past decade the Chinese university-based science parks received various grants from 
the government and participated in a series of innovation projects. Despite the fact that some 
science parks failed to develop in accordance with the government of objectives, others (with 
Zhongcuancun Science Park among them) became growth poles for the accelerated innovative 
development of the territories.  
Based on the study of the six private public partnerships in innovation activities of the 
universities in China we find support for Hypothesis 3 and confirm that PPPs has played an 
important role in the creation of the knowledge economy in China.  
5. CONCLUSION 
The study explored China’s progress towards the knowledge economy with an emphasis on 
education and innovation pillars. According to the international rankings that reflect countries’ 
progress towards the knowledge-based society ─ Knowledge Economy Index, Global 
Competitiveness Index and Human Development Index ─ advancement of China is evident. In 
2012 China was placed higher than its BRICs partners (Russia, India, and Brazil) in the Global 
Competitiveness Index ranking.  
The government has played the leading role in the creation of the knowledge economy over the 
past 20 years and continues to do so today. With its new economic model ‘Made and Created 
in China’ that replaced the old ‘Made in China’ model the government has enacted new 
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legislation in science and education sectors, intensified R&D activities, technology transfer and 
commercialization, and initiated reforms of the education sector aiming at greater share of 
people with tertiary education. In 2013 total expenditure on education and science accounted 
for 4.46% of the total budgetary expenditure and further growth of the share to 5.1% is projected 
for 20143.  
Public-private partnerships positively impacted the construction of the China’s knowledge 
economy. While some of PPPs mechanisms contributed to innovation development during 
some period of time (as in case of university-owned enterprises functioning as technology 
transfer mechanisms up to 2000) others had a long lasting effect (i.e. increase in tertiary 
enrolment through independent universities).  
However, several problems with regard to the creation of knowledge economy remain and 
should be addressed. Of particular importance is an uneven development of the country with 
the capital and large cities having advanced much more than provincial towns and rural 
settlements. This calls for special attention from the government. Development and financial 
support of provincial universities can lay foundation for rising average education level which 
still remains low in comparison to the developed countries.  
The study has important policy implications. First, China’s experience demonstrates that 
government has to lead the reforms of science and education sector to further advance towards 
the knowledge economy. Second, other countries, including Russia, can seriously consider 
adapting public-private partnership mechanisms to develop innovation activities of the 
universities. In their future work the authors plan to explore how some of the country specific 
public-private partnerships can be implemented in Russia.  
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